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(54) SUBSTRATE CLEANING DEVICE 
(57)Abstract 

PURPOSE: To prevent the deterioration with age due to the pollution of a brush itself by 
moving a substrate between the opening parts of an overflow tank with the substrate in a 
clearing solvent applying an ultrasonic wave to the clearing solvent to clean the substrate in 
the clearing solvent by brushing. 

CONSTITUTION: A substrate 12 is moved in a right direction along a pass line by a transfer 
roller 4 and dipped into the liquid of an overflow tank^Vby way of a shutter part 3 and an 
opening part 2. and the surface of a ysubstate 12 is cleaned by scrubbing with a cleaning 
brush 6 of a rotary brush part 5. Thfe rear Surface of the substrate 12 and the cleaning brush 
6 are cleaned with the effect of an uKc asonic_w ave from an ultrasonic wave oscillator 7. A 
cleaning solvent overflowed from an overflow tank 1 is collected into a storage tank 8. 
Thereby, the lowering of cleaning ability due to the pollution of the cleaning brush itself may 
be prevented. 




LEGAL STATUS 

[Date of request for examination] 28.06.1996 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision 

of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 2897537 

[Date of registration] 12.03.1999 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2000 Japanese Patent Office 



Japanese Publication for Unexamined Patent Application 
No. 5577/1994 (Tokukaihei 6-5577) 

A. Relevance of the Above- identified Document 

This document has relevance to claims 1, 27, and 
33 of the present application. 

B . Translation of the Relevant Passages of the Document 

[ABSTRACT] 
[OBJECT] 

To prevent deterioration with age due to the 
pollution of a brush itself. 
[CONSTITUTION] 

Pollution of a washing brush 6 is prevented by- 
applying ultrasonic waves to a cleaning liquid 11 in an 
overflow tank 1 by an ultrasonic wave generator 7, and 
by washing a substrate 12 in the cleaning solvent by 
the washing brush 6 of a rotating brush section 6. 

[CLAIMS] 

[Claim 1] 

A substrate washing apparatus including an 
overflow tank, shutter sections, a transfer section, an 
ultrasonic wave generator, and a rotating brush 
section, wherein: 

the overflow tank is for storing a cleaning 
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splvent, and is provided with slit -shaped opening 
sections in a vicinity of upper edges of facing sides 
for transferring in and out the substrate; 

the shutter sections, disposed at the opening 
sections, are for opening and closing when the 
substrate is transferred in and out; 

the transfer section is for transferring the 
substrate, whicti is soaked in, to ""between the opening 
sections of the overflow tank; 

the ultrasonic wave generator is for applying the 




to- the cleaning solvent^ in the 

overflow tank; and 



the rotating brustL^-&e e - tion — ±B for cleaning the 
substrate in the cleaning solvent in the overflow tank 
by a washing brush. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[INDUSTRIAL FIELD OF THE INVENTION] 

The present invention relates to a substrate 
washing apparatus, and especially to a brush washing 
apparatus by a single wafer processing method. 
[0002] 
[PRIOR ART] 

As shown in Figure 2, a conventional substrate 
washing apparatus has transfer rollers, which support 
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both edges of a substrate 12 that is not to be washed, 
disposed at an opening section in an upper part of a 
receiving tank 13 for a cleaning solvent 11. The 
transfer rollers 4 are arranged in a straight line with 
a predetermined pitch in order to structure a pass 
line . 

[0003] 

A""" set of rotating brush sections 5 is placed 
substantially in a middle part of the receiving tank 
13 , vertically with respect to the pass line. Further, 
a storage tank 8 is provided to below the receiving 
tank 13 . Those tanks are connected to each other via a 
pipe . 

[0004] 

Moreover, spray nozzles 14, which are for feeding 
the cleaning solvent 11, are mounted in a vicinity of a 
tip of a washing brush 6. The spray nozzles are 
disposed straightly face to face across the pass line, 
just like the rotating brush sections. 
[0005] 

Note that, The spray nozzle 14 and the storage 
tank 8 are connected by a pipe via a circulation pump 9 
and a filter 10 . 

[0006] 

Next, a washing operation is explained below. As 
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shown in Figure 1, the substrate 12 is washed by 
scrubbing on both front and bask sides spontaneousely 
by the washing brush 6 that is attached to the tip of 
the rotating brush section 5, during a transfer of the 
substrate 12 along the pass line in a right-hand 
direction by the transfer rollers 4. 
[0007] 

Here, the cleaning" solvent 11 is fed in the 
vicinity of the tip of the washing brush 6 from the 
opening of the spray nozzle 14 by using a pressure of 
the circulation pump 9. 
[0008] 

[PROBLEMS TO BE SOLVED BY THE INVENTION] 
With this conventional substrate washing 
apparatus, such a phenomenon occurs that . a brush itself 
is polluted abreast with a washing processing time, 
because impurities such as particles, which are removed 
from a surface of a substrate, go into an interior of 
the brush . 

[0009] 

As a result, the scrubbing of the surface of the 
substrate is carried out with the polluted brush. This 
presents a qualitative problem that a washing ability 
is significantly lowered. 
[0010] 
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Furthermore, it is also a problem that frequent 
exchanges of the brush require a great number of steps . 
[0011] 

An object of the present invention is to provide a 
substrate washing apparatus in which prevented is a 
deterioration with age caused by the pollution of the 
brush itself. 

[0012] 

[MEANS TO SOLVE THE PROBLEMS] 

In order to achieve the above object, a substrate 
washing apparatus of the present invention is provided 
with an overflow tank^^-ehuL Ler^sect iona , a transfer 
section, an ultrasonic wave generator, and a rotating 
brush sections wherein: the overflow tank is for 



storing a . cleaning solvent, and is provided with slit- 
shaped opening sections in a vicinity of upper edges of 
facing sides for transferring in and out the substrate; 
the shutter sections, disposed at the opening sections, 
are for opening and closing when the substrate is 
transferred in and out; the transfer section is for 
transferring the substrate, which is soaked in, to 
between the opening sections of the overflow tank; the 
ultrasonic wave gepe^ator "is -f-es^-^applying the 
ultrasonic waves (to the cleaning solvent >^ in the 
overflow tank; and the rotating brush section is for 
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cleaning the substrate in the cleaning solvent in the 
overflow tank by a washing brush. 
[0013] 
[EFFECT] 

By soaking a washing brush in a cleaning solvent 
all the time, an ultrasonic washing of the washing 
brush is carried out in order to prevent a pollution by 
the brush itself. 

[0014] 
[EMBODIMENTS] 

The present invention is explained below, 
referring to drawings. Figure 1 is a sectional view 
showing a first embodiment of the present invention. 
[0015] 

In Figure 1, an overflow tank 1 for .a cleaning 
solvent 11 is provided with opening sections 2, in a 
slit shape, which is for transferring a substrate 12 in 
and out and locate in upper parts of facing sides, 
shutter sections 3, in a roll shape, which are located 
adjacent the opening sections 2 and move upward and 
downward using their own weight in a manner 
synchronized with the passage of the substrate 12, and 
an ultrasonic wave generator 7 disposes on a bottom of 
the tank 1 . 

[0016] 
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As a transfer section for the substrate 12, a pass 
line for the substrate 12 is structured by disposing 
transfer rollers 4, which supports both edges of the 
substrate 12, along a straight line linking the opening 
sections 2, which are facing each other on the overflow 
tank 1. The transfer rollers 4 are disposed with a 
predetermined pitch. 

[0017] 

The rotating brush sections 5 are disposed 
substantially in a middle part of the overflow tank, so 
that washing brushs 6, which are attached to a tip of 
the rotating brush section 5, comes to the bottom of 
the rotating brush section 5, vertically with respect 
to the pass line of the substrate 12. 

. . . [0018] . . . 

A storage tank 8 is disposed below the overflow 
tank 1. The overflow tank 1 and the storage tank 8 
constitute a circulation system by being connected by a 
recovering pipe system for the cleaning solvent 11 and 
a supplying pipe system including a circulation pump 9 
and a filter 10 . 

[0019] 

Next, a washing operation is explained below. The 
substrate 12 is transferred along the pass line in a 
right-hand direction by the transfer rollers 4, 
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liquid in the overflow tank 1 via the shutter section 3 
and the opening section 2. Then, the surface of the 
substrate 12 is washed by scrubbing by the washing 
brush 6 that is attached to the tip of the rotating 
brush section 5. 

[0020] 

Moreover, the i^ack s±d^ of the substrate 12 and 
the washing brush 6 are washed by an ultrasonic effect 
(thatia, by a cavitation effect when generated 
'wavelength/ is between 20KHZ and 4 0 KHZ, and by a 
^j-bra j^afdn acceleration effect when it is about 1MHZ) by 
an ultrasonic wave generator 7 . 
[0021] 

Note that, the cleaning solvent overflowed out of 
the overflow tank 1 is recovered into the storage tank 
8. The cleaning solvent in the storage tank 8 is fed 
via the circulation pump 9. The cleaning solvent is 
filtered by passing through the filter 10, then is 
supplied into the overflow tank 1. 
[0022] 

[EFFECT OF THE INVENTION] 

As discussed above, the present invention has an 
arrangement that a washing brush, which is soaked all 
the time in a cleaning solvent overflowing, is used for 
a washing . carried out by an ultrasonic effect by an 
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ultrasonic wave generator. Thereby, deterioration of a 
washing ability due to a pollution of the washing brush 
itself can be prevented. Thus, quality can be improved, 
compared to a conventional technology. 
[0023] 

Further, because this can reduce a number of times 
to exchange the washing brush, a number of steps can be 
decreased. 
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